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Description 



This invention relates to a hanger assembly for use 
in a surface wellhead system. 

In order to expedite cash flow and to minimise the 
period between development drilling and production 
flow, more and more companies operating in the oil and 
gas business are resorting to what is commonly referred 
to as 'Early Production Systems 1 . 

These 'Early Production Systems' use a method of 
predrilling wells prior to the installation of jacket struc- 
tures which allows an operator to mate a completed pro- 
duction Jacket over pre-drilled wells which are subse- 
quently tied back to the surface and can be brought into 
production within a short period of completing the top- 
side of the production jacket. 

The drilling components used to pre-drill wells have 
been developed to provide such features as needed for 
effective reconnectbn of casing strings which were dis- 
connected prior to installation of the jacket. These sys- 
tems, commonly referred to as 'mudline casing support 
equipment for jack up operations' and 'subsea wellhead 
equipment for floating rig operations' are organised in a 
fixed grid structure over which the production jacket is 
placed so that the tie-back strings, guided through fixed 
guides which are part of the platform structure, can enter 
connection receptacles which are part of the mudline 
support system or the subsea wellhead system. Once 
the casing strings are tied-back, they are terminated on 
the production deck of the platform with the use of con- 
ventional surface wellhead equipment 

It is essential that the tied-back casing strings 
should be under tension on installation, because heat 
generated by production fluids within the production tub- 
ing causes linear expansion of the casings which could 
otherwise cause them to buckle through induced com- 
pression. The casing strings therefore are tensioned at 
the surface wellhead and wedges are driven in between 
the casings and the high-pressure wellhead housing to 
maintain the tension. However, this known wedging sys- 
tem is imprecise in the amount of tension maintained as 
slippage can occur as the wedges are driven, and this 
becomes an acute problem on relatively short lengths 
of casing. 

British Patent No. 1,171,201 discloses supporting a 
casing via co-operating surfaces on the casing hanger 
and the surface wellhead of an upper structure to pre- 
vent movement of the casing towards a lower structure. 
However, this system is also imprecise as there is no 
facility to vary the relative position of the co-operating 
surfaces which support the casing on the surface well- 
head. 

According to a first aspect of the present invention 
there is provided surface wellhead apparatus according 
to claim 1. 

According to a second aspect of the present inven- 
tion there is provided a method of installing tubular cas- 
ing between a subsea structure (C) and a surface struc- 



ture (Q), according to claim 11. 

Preferably the support surface comprises an up- 
wardly-facing shoulder on the surface structure, the lock 
member having an abutment face which engages said 
s shoulder to prevent movement of the casing towards the 
subsea structure. The lock member may be in the form 
of a ring, preferably having a greater diameter than the 
casing. The lock member may be in screw-threaded en- 
gagement with the casing, for example through a casing 
10 hanger from which the casing is suspended; the hanger 
may have a screw-threaded external face which engag- 
es with a correspondingly screw-threaded internal face 
of the annular lock member. 

A seal is preferably provided above the lock mem- 
75 ber to prevent fluid flow between the fixture and the cas- 
ing. The lock member may be disposed within a high- 
pressure housing, and the seal is advantageously 
formed by an annular sealing member which engages 
the lock member and is urged into engagement with the 
20 lock member by, for example, a tapered face of a bolt 
extending through a wall of the housing. 

An embodiment of the present invention will now be 
described by way of example with reference to the ac- 
companying drawings in which: 

2S 

Fig. 1 is a schematic view of an offshore oil produc- 
tion platform having surface wellhead apparatus of 
the invention; 

Fig. 2 is a side part-sectional view of surface well- 
30 head apparatus of the present invention; 

Fig. 3 is a view corresponding generally to the sec- 
tioned portion of Fig. 2 showing the manner of in- 
stallation and setting of the apparatus; and 
Fig. 4(a) and (b) are side sectional views showing 
35 the manner of setting apparatus of a further embod- 
iment of the invention, with the high pressure hous- 
ing removed for clarity. 

Referring first to Fig. 1, a pre-drilled oil well A ex- 
40 tends downwards through the sea bed from the mudline 
B at which a "centric 15* (Trade Mark) mudline suspen- 
sion system C including a first fixing means formed by 
a casing hanger is located. After the well A has been 
drilled, it is sealed at the suspension system C until pro- 
45 ductkxi is to be carried out. At that stage a production 
platform D is located above the oil wed A, supported on 
legs E, and a tie-back string including concentric casing 
F is lowered from the platform D to the mudline suspen- 
sion system C. 

50 The lower end of the casing F is secured to the 
hanger at the suspension system C and tensioned up- 
wardly from a surface wellhead system Q on the plat- 
form D, as will now be described with reference to Figs. 
2 and 3. 

55 in Fig. 2, the surface wellhead comprises a high- 
pressure housing 2 which is permanently attached to a 
1 3 5/8 inch casing 3 by a girth weld 5. An annulus formed 
between the 1 3 5/8 inch casing 3 and a 20 inch conduc- 
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tor casing 7 is shown as vented, but attachments may 
be provided to control this annulus if required. A tubing 
head adaptor spool 4 is bolted to the housing 2, and a 
block manifold 6 for connection to a down hole safety 
valve is bolted to the adaptor spool 4. MetaMo-metal 
seals 8 are provided on the wellhead to prevent leakage 
of fluid, with backup seals 10 spaced from the main 
seals 0 to allow the provision of monitoring ports 12 be- 
tween them for checking for leakage. 

A production tubing 14 extends into the wellhead 
and terminates in a hanger 16 which is suspended from 
a landing shoulder 16 on the housing 2. The hanger 16 
is held on the shoulder 1 8 against upward movement by 
bolts 17 having a tapered end portion, the bolts 17 being 
spaced around the housing 2 and passing through the 
housing to engage in an inwardly-tapering annular re- 
cess 19 in the hanger 16. 

An innermost casing 20 of 9 5/8 inches diameter 
concentric with the tubing 14 engages the fixed casing 
hanger at the mudline at its lower end and has a hanger 
22 at its upper end having an internal screw thread 24 
and an external screw thread 26. A second fixing means 
is formed by an intemally-screw-threaded annular 
sleeve 28 or lock member and a landing shoulder 30 or 
support surface formed on the housing 2. The external 
thread 26 is engaged by the intemally-screw-threaded 
annular sleeve 28 which rests on the landing shoulder 
30. Thus the casing 20 is located on the housing 2 
through the hanger 22 and sleeve 28. 

An S-type annular metal-to-metal seal 32 is located 
above the sleeve 28 between the hanger 22 and hous- 
ing 2, and a locating ring 34 retains the seal 32 and main- 
tains the sleeve 28 tightly against the shoulder 30, being 
forced downwards by tapered radial bolts 36 which pass 
through the housing 2 and engage a correspondingly- 
inclined upper face of the ring 34. Thus rotation of the 
bolts 36 so that they travel radially inwardly through the 
housing 2 causes the ring 34 to be urged downwardly 
into tighter engagement with the sleeve 28. 

Monitoring ports 38 extend from above and below 
the seal 32 for checking for fluid leakage. 

Rg. 3 illustrates the manner of installation of the ap- 
paratus at the surface wellhead; blow-out preventers 40 
replace the adaptor spool 4 during connection of the 
wellhead to a pre-drilled well at the sea bed. 
Prior to installation of the production tubing 1 4 the cas- 
ing strings are connected to a fixed point of the mudline 
casing hanger at the sea bed and passed into the well- 
head for connection. A hanger running tool 42 which 
supports the casing during installation passes with the 
casing 20 down a central aperture through the blow-out 
preventers 40 and the housing 2 until the sleeve 28 
spaces out above the shoulder 30. The running tool 42 
has at its lower end a flange 46 which is externally 
screw-threaded to engage with the internal screw- • 
thread 24 of the hanger 22. The tool 42 is pre-engaged 
with the hanger 22 by rotation. 

An activator sleeve 48 disposed around the running 



tool 42 has a series of spaced pins 52 at its lower end 
which engage in corresponding recesses in the upper 
face of the sleeve 28 to lock the sleeves 48, 28 together 
for rotation. The activator sleeve 48 has a handle 54 at 
6 its upper end for use in rotating the sleeves. 

An upward force is applied to the running tool 42 
which has the effect of tensioning and stretching the 
casing 20, which raises the upper end of the casing and 
lifts the sleeve 28 upwards further away from the landing 
10 shoulder 30. When a desired tension has been applied 
and is being maintained by the tool 42 the activator 
sleeve 48 is rotated, causing the sleeve 28 also to rotate 
and move downwardly on its threaded connection 26 
with the hanger 22 until it lands on the shoulder 30. The 
15 applied tension of the running tool 42 can then be re- 
leased, the tension in the casing 20 being maintained 
by the engagement of the sleeve 28 on the shoulder 30. 
Precise control of the tension in the casing is thus ob- 
tained by manipulation through the well control equip- 
20 ment above the surface wellhead, while the option of 
shutting in the well at the surface is maintained if re- 
quired by virtue of seals 49 between the activator sleeve 
48 and the running stem of the running tool 42. 

The activator sleeve 48 and running tool 42 are then 
& removed, and the seal 32 and the locating ring 34 are 
installed (Fig. 2) to seal off the annulus 50. The radial 
bolts 36 are then inserted and tightened against the ring 
34, compressing and activating the seal 32 and locking 
the sleeve 28 and the hanger 22 in position against the 
30 shoulder 28. 

The assembly of this embodiment of the invention 
allows manipulation of the casing 20 to a precise prede- 
termined tension and accurate spacing-out of the fixings 
at top and bottom of the casing 20 by means of the pos- 
35 itrVe location of the hanger 22 on the housing 2 through 
the adjustable sleeve 28 landing on the shoulder 30. The 
installation procedure can be carried out while maintain- 
ing well control at ail times, as It is performed through 
the well control equipment located above the surface 
40 wellhead whilst the option to shut in the well at the sur- 
face Is retained during the tie-back operation. 

Fig. 4(a) shows an alternative form of the appara- 
tus, in the mode where the casing 20 has been run and 
latched into the mudline casing hanger, and tension is 
& being applied to the casing 20 prior to location of the 
sleeve 28 on the shoulder 30. In this embodiment the 
running tool 42 has teeth 60 around its outer circumfer- 
ence which mate with teeth on an upper end of a ring 
62 disposed around the running tool 42. The ring 62 
o comprises an annular body within which is held a cam 
68 movable radially of the body and maintained in the 
outermost position by a cam surface 70 on the running 
tool 42. The ring 62 has further teeth 64 around an outer 
face at its lower end, and these mate with corresponding 
5 teeth on an inner face of the casing hanger 22. This ar- 
rangement ensures that there is a solid connection be- 
tween the running tool 42 and the casing hanger 22 
through the ring 62 for rotation of the casing 22 to latch 
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it into the mudline casing hanger, and avoids the less 
satisfactory screw-threaded connection of Fig. 3. 

Fig. 4(b) shows the casing 20 maintained in tension 
by engagement ot the sleeve 28 with the shoulder 30, 
this being achieved by rotation of the sleeve 28 on the 
screw thread of the casing hanger 22 to move it down- 
wards into engagement with the shoulder 30 while pull- 
ing upwards on the running tool 42. The running tool 42 
transfers the upward force to the casing 20 through the 
ring 62, cam 68 and hanger 22. Rotation of the sleeve 
28 is by application of rotational force to the handle 54 
of the activator sleeve 48 and transfer of that force to 
the sleeve 28 through the pin and recess connection 52 
between the activator sleeve 48 and the sleeve 28. 

Installation of the apparatus of Fig. 4 is as follows. 
A screw thread 65 on an external face of the running 
tool 42 is engaged with a screw thread 66 on an internal 
face of the body of the ring 62 so that the cam surface 
70 is spaced below the cam 68 which collapses inward- 
ly. The teeth 60 on the running tool are disengaged from 
and spaced below the teeth on the ring 62. 

The running tool 42 and ring 62 are moved down- 
wardly until the teeth 64 of the ring 62 abut the top of 
the casing hanger 22. The assembly is then rotated to 
allow the teeth.64 to mesh with the teeth in the top of 
the casing hanger 22, allowing the assembly to move 
further downwards over the hanger 22. The meshing 
teeth 64 hold the ring 62 and hanger 22 against relative 
rotation. 

The running tool 42 is then rotated to unscrew the 
threads 65 and 66, causing the running tool 42 to move 
upwardly relative to the ring 62 as it disengages from ft 
This brings the surface 70 into engagement with the cam 
68, forcing the cam 68 radially outwardly into engage- 
ment with a corresponding profile 74 on an inner face of 35 
the casing hanger 22 and thus locking the hanger 22 
and ring 62 together against relative vertical movement. 

On complete disengagement of the threads 65 and 
66 the running tool 42 is pulled upwardly, causing the 
teeth 60 to engage with the corresponding teeth in the 40 
running tool 42 and moving the cam surface 70 into full 
engagement with the cam 68 as shown. This places the 
assembly in condition for latching the casing 20 into the 
mudiine casing hanger as described above. 

To remove the assembly after installation and ten- *s 
sioning of the casing 20, the above procedure is re- 
versed to disconnect the assembly comprising the run- 
ning tool 42, the ring 62 with the cam 68, and the acti- 
vator sleeve 48 from the casing hanger 22 and sleeve 
28. and the assembly is then withdrawn. so 
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Claims 



7. 



Surface wellhead apparatus comprising a surface 
structure (G); a blow-out preventer (40) mounted on 
the surface structure; a tubular casing (20) extend- 
ing between a subsea structure (C) and the surface 
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structure (G); first fixing means securing the casing 
(20) to the subsea structure (C); second fixing 
means (28, 30) securing the casing (20) to the sur- 
face structure (G), the second fixing means com- 
prising a lock member (28) and a support surface 
(30), one of the lock member (28) or support surface 
(30) being disposed on the casing (20) and the other 
on the surface structure (G), the lock member (28) 
being releasably supported by the support surface 
(30) to prevent movement of the casing (20) to- 
wards the subsea structure (C); and an actuating 
tool (48) for axially moving the lock member (28); 
and characterised in that the lock member (28) Is 
axially movable relative to the support surface in a 
direction longitudinal of the casing (20) independ- 
ently of relative movement between the casing (20) 
and the surface structure (G), in that the actuating 
tool (48) is capable of passing through the blow-out 
preventer to engage and axially move the lock 
member; and in that a running tool (42) is provided 
for engaging the tubular casing at its upper end and 
applying tension thereto. 

Surface wellhead apparatus as claimed in Claim 1 , 
wherein the support surface (30) comprises an up- 
wardly-facing shoulder (30) on the upper structure 
(G), the lock member (28) having an abutment face 
which engages the shoulder (30) to prevent move- 
ment of the casing (20) towards the subsea struc- 
ture (C). 

Surface wellhead apparatus as claimed in Claim 1 
or Claim 2, wherein the lock member (28) is in the 
form of a ring (28) of greater diameter than the cas- 
ing (20). 

Surface wellhead apparatus as claimed in Claim 3, 
wherein the lock member (28) is in screw-threaded 
engagement with the casing (20). 

Surface wellhead apparatus as claimed in Claim 4, 
wherein the lock member (28) is screw-threaded on 
an internal face and engages with a corresponding 
screw thread (26) on an external face of a casing 
hanger (22) from which the casing (20) is suspend- 
ed. 

Surface wellhead apparatus as claimed In Claim 4 
or 5, whereby the actuating tool (48) and the lock 
member (28) are rotatable together. 

Surface wellhead, apparatus as claimed in Claim 6, 
wherein the actuating tool (48) and lock member 
(28) are engageable by means of a projection-and- 
rec ess arrangement. 

Surface wellhead apparatus as claimed in any one 
of Claims 3 to 7, wherein the lock member (28) en- 
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gages an annular sealing member (32) within an an- 
nular high-pressure housing, the sealing member 
(32) being urged Into engagement with the lock 
member (28) by a tapered face of a bolt (36) which 
passes through the high-pressure housing. s 

9. Surface wellhead apparatus as claimed in any one 
of the preceding Claims, wherein the casing (20) 
depends from a casing hanger (22) which has a cam 
profile (74) adapted to receive a corresponding pro- 10 
file (68) of an engagement member (62) movable 
selectively to engage or disengage with the casing 
hanger (22), the engagement member (62) having 
means for engaging with a running tool (42) so that 
the running tool (42) is prevented from upward is 
movement relative to the engagement member 
(62), and selectively-engageable means (70) are 
provided for transmitting rotational drive from the 
running tool (42) to the engagement member (62), 
said selectively-engageable means (70) being en- & 
gageable by nonrotational movement of the running 
tool (42) relative to the engagement tool (62). 

10. Surface wellhead apparatus as claimed in Claim 9. 
wherein further selectively-engageable means is 25 
provided between the running tool (42) and the en- 
gagement member (62), said further means being 
complementary screw threads (65, 66) on the run- 
ning tool and on the engagement member (62). 

30 

11. A method of installing tubular casing between a 
subsea structure (C), located at the seabed (B), and 
a surface structure (G) with a blow-cut preventer 
mounted thereon, the casing (20) having a main ax- 
is and having a lower portion which has a first fixing 3S 
means for securing the casing (20) to the subsea 
structure (C), and an upper portion which has a sec- 
ond fixing means for securing the casing (20) to the 
surface structure (G), one of the second fixing 
means or the surface structure (G) comprising a 
lock member (28) and the other comprising a sup- 
port surface (30), wherein the lock member (28) and 
the support surface (30) are relatively movable in a 
direction axially of the casing (20) independently of 
relative movement between the casing (20) and-the 45 
surface structure (G), the method comprising insert- 
ing the casing (20) through the blow-out preventer 
and lowering the lower portion of the casing (20) to- 
the subsea structure (C), engaging the first fixing 
means with the subsea structure (C), tensioning the so 
casing (20) to a predetermined bad, thereafter 
maintaining the casing (20) stationary with respect 
to the surface structure (G), moving the lock mem- 
ber (28) axially by means of an actuating tool insert- 2. 
ed through the blow-out preventer (40) to bring the ss 
lock member (28) and the support surface (30) into 
contact with each other to lock the casing (20) be- 
tween the subsea structure (C) and the surface 



structure (G), and to maintain the tension therein. 

12. A method according to claim 11, wherein the lock 
member (28) is moved axially by rotation of the lock 
member (28). 

1 3. A method according to claim 1 1 or claim 1 2, wherein 
the second fixing means comprises the lock mem- 
ber (28) and trie-surface structure (G) comprises 
the support surface (30). 

14. A method according to any of claims 11 to 13, 
wherein the casing (20) Is tensioned by means of a 
running tool (42) inserted throught the blow-out pre- 
venter (40). 



PatentansprOcha 

1 . Obertage-Bohrlochkopf-Vorrichtung mit einer Clber- 
tage-Anordnung (G); einem an der Obertage-An- 
ordnung befestigten Ausblasverhinderer (40); ei- 
nem Rohrstrang (20), der sich zwlschen einer Un- 
tersee-Anordnung (C) und der Obertage-Anord- 
nung (G) erstreckt, einer ersten Befestigungsein- 
richtung, welche den Rohrstrang (20) an der Unter- 
see-Anordnung (C) bef estigt; einer zweiten Befesti- 
gungseinrichtung (28, 30), welche den Rohrstrang 
(20) an der Ubertagekonstruktion (G) befestigt. wo- 
bei die zweite Befestigungseinrichtung ein Verrie- 
gelungsteil (28) und eine Stutzf lache (30) aufweist 
von denen entweder das Verriegelungsteil (28) 
Oder die StOtzflache (30) an dem Rohrstrang (20) 
und das andere Teil an der Obertageanordnung (G) 
angeordnet sind, wobei das Verriegelungsteil (26) 
mit der StOtzflache (30) Idsbar verbunden ist, urn 
eine Bewegung des Rohrstranges (20) in Richtung 
der Untersee-Anordnung (C) zu verhindem; und ei- 
nem Betatigungswerkzeug (48) zur Axlalbewegung 
des Verriegeiungsteiles (28); dadureh gekenn* 
zeichnet, daB das Verriegelungsteil (28) relativ zu 
der StOtzflache (30) in einer Richtung tangs des 
Rohrstranges (20) axial beweglich ist unabhangig 
von einer Relativbewegung zwischen dem Rohr- 
strang (20) und der Obertage-Anordnung (G), da& 
das Betatigungswerkzeug (48) in der Lage ist, 
durch den Ausblasverhinderer f Or einen Eingriff und 
eine axiale Bewegung des Verriegeiungsteiles zu 
passieren, und daB ein Laufwerkzeug (42) f Or einen 
Eingriff mit dem oberen Ende des Rohrstranges 
(20) und zur Spannungsbeaufschlagung desselben 
vorgesehen ist 

Vorrichtungmit einem Ubertage-Bohrlochkopf nach 
Anspruch 1, bei welcher die StOtzflache (30) eine 
nach oben weisende Schulter (30) an der oberen 
Anordnung (G) aufweist und das Verriegelungsteil 
(28) eine Anschlagf lache hat die mit der Schulter 
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(30) zusammenwirkt, urn eine Bewegung des 
Rohrstranges (20) gegen die Untersee-Anordnung 
(C) zu verhlndem. 

3. Vbrrichtung mit einem Ubertage-Bohrlochkopf nach S 
Anspruch 1 oder 2, bei welcher das Verriegelungs- 
teil (28) die AusbikJung eines Ringes (28) mit einem 
Durchmesser groBer als der Rohrstrang (20) hat. 

4. Vorrichtung mit einem Gbertage-Bohrbchkopf nach 10 
Anspruch 3, bei welcher das Verriegelungsteii (28) 
einen Schraubgewinde-Eingriff mit dem Rohrstrang 
(20) hat. 

5. Vorrichtung mit einem Ubertage- Boh rtoch kopf nach is 
Anspruch 4, bei welcher das Verriegelungsteii (28) 
einen Schraubgewinde-Eingriff an der Innenseite 
aufweist und mit einem korrespondierenden 
Schraubgewinde (26) an einer AuGenseite eines 
Rohrstranggehanges (22) zusammenwirkt, von so 
welchem der Rohrstrang (20) herabhangt 

& Vorrichtung mit einem Obertage-Bohrlochkopf nach 
Anspruch 4 oder 5, be! der das Betatigungswerk- 
zeug (48) und das Verriegelungsteii (28) gemein- ss 
sam drehbar sind. 

7. Vorrichtung mit einem Ubertage-Bohrlochkopf nach 
Anspruch 6, bei welcher das Betatigungswerkzeug 
(48) und das Verriegelungsteii (28) durch eine An- 
ordnung mit einem Vbrsprung und einer Ausspa- 
rung gegenseitig zusammenwirken. 

8. Vorrichtung mit einem Ubertage-Bohrlochkopf nach 
einem der AnsprOche 3 bis 7, bei welcher das Ver- as 
riegelungsteil (28) mit einem ringformigen Dich- 
tungsteil (32) innemalb eines ringformigen Hoch- 
druckgehauses zusammenwirkt, wobei das Dich- 
tungsteil (32) In seinen Eingriff mit dem Verriege- 
lungsteii (28) durch eine Konusflache an einem Bol- 40 
zen (36) gezwungen wird, der durch das Hoch- 
druckgehause hindurchgeht. 

9. Vorrichtung mit einem Ubertage-Bohrlochkopf nach 
einem der vorhergehenden AnsprOche, bei welcher *$ 
der Rohrstrang (20) von einem Rohrstranggehange 
(22) herabhangt welches ein Nockenprofil (24) hat, 
das zur Aufnahme eines korrespondierenden Pro- 
fils (68) eines Eingriffsteils (62) eingerichtet ist, wel- 
ches wahlweise bewegbar ist, urn mit dem Rohr- so 
stranggehange (22) in Eingriff zu kommen oder sich 
davon zu losen, wobei das Eingriffsteil (62) Mittel 
fflr einen Eingriff mit einem Laufwerkzeug (42) auf- 
weist, so daG das Laufwerkzeug (42) an einer Auf- 
wartsbewegung relativ zu dem Eingriffsteil (62) ge- ss 
hindert wird, und wobei wahlweise in Eingriff bring- 
bare Mittel (70) vorgesehen sind, um einen Dreh- 
antrieb von dem Laufwerkzeug (42) an das Ein- 



griffsteil (62) zu flbertragen, wobei die wahlweise in 
Eingriff bringbaren Mittel (70) durch eine nichtdre- 
hende Bewegung des Laufwerkzeuges (42) relativ 
zu dem Eingriffsteil (62) in Eingriff bringbar sind. 

10. Vorrichtung mit einem Obertage-Bohrlochkopf nach 
Anspruch 9, bei welcher weitere wahlweise in Ein- 
griff bringbare Mittel zwischen dem Laufwerkzeug 
842) und dem Eingriffsteil (62) vorgesehen sind, 
wobei diese werteren Mittel komplementare 
Schraubgewinde (65,66) an dem Laufwerkzeug 
und an dem Eingriffsteil (62) sind. 

11. Verfahren zur Installation eines Rohrstranges zwi- 
schen einer Untersee-Anordnung (C), die am Mee- 
resboden (B) angeordnet ist und einer Obertage- 
Anordnung (G) mit einem daran befestigten Aus- 
blasverhinderer, wobei der Rohrstrang (20) eine 
Hauptachse hat und einen unteren Abschnitt auf- 
weist, der eine erste Befestigungseinrichtung zum 
Befestigen des Rohrstranges (20) an der Untersee- 
Anordnung (C) hat, und einen oberen Abschnitt, der 
eine zweite Befestigungseinrichtung zum Befesti- 
gen des Rohrstranges (20) an der Obertage-Anord- 
nung (G) hat, wobei entweder die zweite Befesti- 
gungseinrichtung oder die Ubertage- Anordnung 
(G) ein Verriegelungsteii (28) und das andere Teil 
eine StOtzflache (30) aufweist, wobei das Verriege- 
lungsteii (28) und die StOtzflache (30) relativ zuein- 
ander In einer axialen Richtung des Rohrstranges 
(20) beweglich sind, unabhangig von einer Relativ- 
bewegung zwischen dem Rohrstrang (20) und der 
Obertage-Anordnung (G), wobei das Verfahren das 
Einsetzen des Rohrstranges (20) durch den Aus- 
blas-Verhinderer hindurch umfaBt und das Absen- 
ken des unteren Bereiches des Rohrstranges (20) 
auf die Untersee-Anordnung (C), den Eingriff der er- 
sten Verriegelungseinrichtung mit der Untersee- 
struktur (C), Spannen des Rohrstranges (20) auf ei- 
ne vorbestimmte Last, daraufhin das Unbewegllch- 
halten des Rohrstranges (20) bezOglich der Uber- 
tage- Vorrichtung (G), axiales Bewegen des Verrie- 
gelungsteiles (28) mittels eines Bewegungswerk- 
zeuges, welches durch den Ausbtasverhinderer 
(40) eingesetzt wird, um das verriegelungsteii (28) 
und die StOtzflache (30) in Kontakt miteinander zu 
bringen, um den Rohrstrang (20) zwischen der Un- 
tersee-Anordnung (C) und der Obertage-Anord- 
nung (G) zu verriegeln und die Spannung darin auf- 
rechtzuerhalten. 

12. Verfahren nach Anspruch 11, wobei das Verriege- 
lungsteii (28) durch die Rotation des Verriegelungs- 
teiles (28) axial bewegt wird. 

13. Verfahren nach Anspruch 12 oder 13, wobei die 
zweite Befestigungseinrichtung ein Verriegelungs- 
teii (28) umfaBt und die Obertage-Anordnung (G) 
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die StOtzflache (30) umfaBt. 

14. Verfahren nach einerm der AnsprOche 11 bis 13, 
wobei der Rohrstrang (20) durch ein Laufwerkzeug 
(42) gespannt wird, welches durch den Ausblasver- s 
hinderer (40) eingefuhrt wird. 



Revendlcatlons 

70 

1. Appareil de tetes de puits de surface comprenant 
une structure de surface (G), un dispositif anti-erup- 
tion (40) montd sur la structure de surface, un train 
de tiges tubulaires (20) srtud entre une structure 
sous-marine ( C ) et la structure de surface (G), un is 
premier dispositif de fixation du train de tiges sur la 
structure sous-marine ( C ), un second dispositif de 
fixation (26, 30) du train de tiges sur la structure de 
surface (G), le second dispositif de fixation compre- 
nant un element de verrouillage (28) et une surface *> 
de support (30), Tenement de verrouilllage (28) ou 
la surface de support (30) dtant disposd(e) sur le 
train de tiges (20), tandis que I'autre est agencd(e) 
sur la structure de surface (G), Tenement de ver- 
rouillage (28) dtant supports* de maniere ddbraya- & 
ble par la surface de support (30) afin cfempdcher 
tout mouvement du train de tiges (20) en direction 
de la structure sous-marine ( C ), et un outil cfac- 
tionnement (48) pour ddplacer axiallement rdld- 
ment de verrouillage (28), caractdrisd en ce que 30 
('element de verrouillage (28) est ddplacable axial- 
lement par rapport a la surface de support selon la 
direction longitudinals du train de tiges (20) indd- 
pendamment de tout mouvement relatif entre le 
train de tige (20) et la structure de surface (G), en 35 
ce que routil cractionnement (48) est susceptible de 
passer a travers le dispositif anti-eruption (40) pour 
se mettre en prise et deplacer axiallement Tenement 
de verrouillage, et en ce qu'il comprend en outre un 
outil mobile (42) destine a venir se mettre en prise 40 
sur le train de tiges tubulaire (20) au niveau de son 
extremrte supdrieure et pour y exercer une tension. 

2. Appareil de tdte de puits de surface selon la reven- 
dication 1 , caractdrisd en ce que la surface de sup- 45 
port (30) comprend un dpaulement (30) orient 6 vers 

le haut sur la structure supdrieure (G), le membre 
de verrouillage (28) prdsentant une surface de bu- 
tee qui bloque repaulement (30) afin cfempdcher 
tout mouvement du train de tiges (20) vers la struc- so 
ture sous-marine ( C ). 

3. Appareil de tdte de puits de surface selon la reven- 
dication 1 ou 2, caractdrisd en ce que ('element de 
verrouillage (28) a la forme cf un anneau (28) dont ss 
le diametre est supdrieur a celui du train de tiges 
(20). 
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4. Appareil de tdte de puits de surface selon la reven- 
dication 3, caractdrisd en ce que rdldment de ver- 
rouillage (28) est vissd au train de tiges (20). 

5. Appareil de tdte de puits de surface selon la reven- 
dication 4, caractdrisd en ce que le membre de ver- 
rouillage (28) est taraudd sur sa face interne et vient 
s'engager sur un filetage de vis correspondent (26) 
srtud sur la face exteme cfune suspension de train 
de tiges (22) a laquelle est suspendu le train de ti- 
ges (20). 

6. Appareil de tdte de puits de surface selon la reven- * 
dicatbn 4 ou 5, caractdrisd en ce que routil tfac- 
tionnement (48) et rdldment de verrouillage (28) 
peuvent tourner ensemble. 

7. Appareil de tdte de puits de surface selon la reven- 
dication 6. caractdrisd en ce que routil cfactionne- 
ment (48) et I'dldment de verrouillage (28) peuvent 
dtre Joints par un assemblage mdle/femelle. 

8. Appareil de tdte de surface selon rune des reven- 
dications 3 a 7, caractdrisd en ce que rdldment de 
verrouillage (28) s'accouple avec un dldment 
cTdtanchditd annulaire (32) a rintdrieur cfun carter 
annulaire haute pression, rdldment cfdtanchditd 
(32) dtant forcd de s'accoupler avec rdldment de 
verrouillage (28) sous la pression cfune face coni- 
que cfun boulon (36) qui traverse le carter haute 
pression. 

9. Appareil de tdte de puits de surface selon rune des 
revendications precddentes, caractdrisd en ce que 
le train de tiges (20) est suspendu a une suspension 
de train de tiges (22) qui prdsente un prof il de came 
(74) adaptd pour recevoir un profit correspondent 
(68) cf un membre cf engagement (62) qui peut se 
deplacer sdlectivement pour s'engager avec ou se 
ddgager de la suspension de train de tiges (22), le 
membre cfengagement (62) dtant dotd de disposf- 
tifs cfengagement avec un outil mobile (42) de ma- 
niere a empdcher que routil mobile ne se deplace 
vers le haut par rapport au membre cfengagement 
(62) ; des dispositifs & engagement sdlectif (70) 
sont prdvus pour transmettre rentratnement rotatif 
de routil mobile (42) au membre cfengagement 
(62), ledit dispositif a engagement sdlectif (70) ne 
pouvant dtre engagd que lorsque routil mobile (42) 
ne toume pas par rapport a routil cfengagement 
(62). 

10. Appareil de tdte de puits de surface selon la reven- 
dication 9, caractdrisd en ce qu'un autre dispositif 
a engagement sdlectif est prdvu entre routil mobile 
(42) et le membre cfengagement (62), ledit autre 
moyen consistant en des flletages de vis compid- 
mentaires (65, 66) au niveau de routil mobile et du 



7 



13 



EP 0 251 595 B2 



membre ©"engagement (62). 

11. Mdthode pour installer un train de tiges tubulaires 
entre una structure sous-marine ( C ) localises au 
fond de la mer (B), et une structure de surface (G), & 
munie tfun dispositif anti-eruption, le train de tiges 
(20) presentant un axe principal et etantdote d* une 
partie inferieure munie cfun premier dispositif de 
fixation dudit train de tiges (20) sur la structure 
sous-marine ( C ), et tf une partie superieure dotee io 
de seconds moyens de fixation dudit train de tige 
(20) sur la structure de surface (G), Tun desdits se- 
conds moyens de fixation ou la structure de surface 
(G) comprenant un element de verrouillage (28) 
tandis que Pautre comprend une surface de support is 
(30), caracterisee en ce que I'element de verrouilla- 
ge (28) et la surface de support (30) peuvent se de- 
placer run par rapport a I'autre parallelement & Paxe 
du train de tiges (20) independamment du mouve- 
ment relatif entre le train de tiges (20) et la structure 
de surface (G), la methods consistant & inserer le 
train de tiges (20) & travers le dispositif anti-eruption 
et & abaisser la partie inferieure du train de tiges 
(20) vers la structure sous marine (C ), & engager 
le premier dispositif de fixation avec la structure & 
sous-marine ( C ), a soumettre le train de tiges (20) 
a une tension determine*, puis a maintenir le train 
de tiges (20) en 6tat stationnaire par rapport & la 
structure de surface (G), a deplacer axiallement 
reldment de verrouillage (28) au moyen cfun outil 30 
cfactionnement insere d travers le dispositif anti- 
eruption (40) afin cfacheminer Pelement de ver- 
rouillage (28) et la surface de support (30) en con- 
tact Tun de rautre pour verrouiller le train de tiges 
(20) entre la structure sous-marine et la structure ss 
de surface (G) et pour maintenir ('ensemble sous 
tension. 

12. Methods selon la revendication 1 1 , caracterisee en 

ce que Tenement de verrouillage (28) est deplace *o 
axiallement par rotation de Pelement de verrouillage 
(28). 

13. M6thode selon rune des revendications 11 ou 12, 
caractdrisee en ce que le second moyen de fixation 45 
comprend Pelement de verrouillage (28) et en ce 
que la structure de surface (G) comprend la surface 

de support (30). 

14. Methods selon Pune des revendications 11 a 1 3, ca- so 
ractensee en ce que le train de tiges (20) est mis 
sous tension au moyen cfun outil mobile (42) insdrd 

a travers le dispositif anti-eruption (40). 
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